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6 A Managers’ Perspective on Project 
Performance of Multi-Organization, 
Multi-Team Projects 

6.1 Introduction 
As described in the first chapter, in this research the relations of the conceptual 
model in Figure 1.2 are studied on two levels. In the previous chapters the direct 
and indirect influences on team performance were hypothesized and tested on a 
local level – the intrateam and extrateam relations. A general negative influence 
of the communication between teams on team performance was found. By 
investigating the following research sub-questions, this chapter will test whether 
similar influences can be found on a global level – the interteam relations and 
project performance: 
 

1c)  What is the influence of interteam problem-solving communication 
on project performance in MOMT projects? 

 

2c)  What is the influence of a systematic design approach on interteam 
problem-solving communication in MOMT projects? 

 

Thereby the third main research question can be answered: 
 

3) Is there a difference in the studied relations between the local and 
global level of MOMT projects? 

 

Since the problem-solving activity should mainly take place within teams, 
similar to the discussion on the extrateam communication, here only the influence 
of the interteam communication need (1c) – i.e., how frequent all teams have to 
communicate based on their degree of task interdependence (2c) – on project 
performance is studied. 

As an exploratory starting point, there is an analysis to see whether support can 
be found for the findings of the extrateam relations of the previous chapter – the 
results of testing H4a, H4b, and H10 presented in Table 5.7 – studying the 
interteam relations (i.e., local-level results vs. global-level results).  

Applying a case study design, already described in Chapter 4 (Section 4.4.2.2), 
within the two MOMT projects under research, the studied global-level relations 
are analyzed. The main sources for analysis are qualitative data from four project 
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management interviews39. To analyze project performance, a within-case analysis 
was performed before studying the influences on the performance of the two 
MOMT projects in a cross-case analysis. This was done for the two measurement 
points of 2005 and 2007 presented in Chapter 4 (Section 4.2). Quantitative 
questionnaire data on the project level40 – only available for the first point of 
measurement in 2005 – are applied complementary to explain certain relations 
found.  
 

In order to get a global view, in the next section the project performance of both 
MOMT projects is discussed. Then, comparable to the structure of the previous 
chapter on the local level, here the two relations of the preliminary conceptual 
model (see Figure 1.2) are studied separately on the global level. The influence 
of interteam problem-solving communication on project performance is studied 
– i.e., the right part of the conceptual – before a closer look is taken at its 
dependence on a systematic design approach – i.e., the left part of the conceptual 
model. In the chapter summary an overview on the main research findings is 
given, which are also shown in a refined conceptual model for project 
performance (see Figure 6.5). In the final chapter on conclusions (Chapter 7) 
these findings are then addressed together with the ones of Chapter 5 to discuss 
their implications. 
 

6.2 Project Performance 
As stated in Chapter 4, consistent with the project management literature, 
performance of NPD projects is measured in terms of three different dimensions 
– ‘time’, ‘budget’, and ‘product quality’ (cf. Emmanuelides, 1993). Their general 
application – for teams as well as project – was also suggested by a team leader 
when reporting the performance measures they are using:  
 

“I think these three criteria are, should be applied everywhere. We have to 
come to the objective within the budget and schedule. That is the golden 
rule.” 

 

In the interviews the managers of the MOMT projects were asked to assess their 
project’s performance regarding these measures for 2005 and 2007, which is 
shortly discussed for each project separately. As with team performance, project 
effectiveness refers to meeting the product quality defined by the specifications 
and requirements, whereas project efficiency is defined by the degree of being on 
time and within budget. 

                                                      
39  Please note: the terms ‘project management interview’ and ‘manager interview’ are used  
    interchangeably. As described in Chapter 4, of each MOMT project two managers – one from  
    the higher and from the middle management level – were interviewed. 
40 These are the interteam problem-solving communication frequency and the degree of interteam  
    task interdependence (see Chapter 4, Section 4.3.2.2 and 4.3.2.5 respectively). 
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6.2.1 Performance of Project A 
Project Effectiveness 
For both points of measurement there was consensus regarding the project 
performance. For 2005 a very high effectiveness was reported, also in the team 
leader interviews. Although there have been some problems in the meantime, the 
product quality did not deteriorate much until 2007 – “almost as good as we had 
specified” – as it was consistently reported in the respective management 
interviews, represented by the following quotation: 
 

“I think that in 90 percent of the cases we now do meet the requirements, 
over 90 percent.” 

 
Project Efficiency 
In 2005 Project A was delayed by one and a half years and by three years in 2007. 
Additionally, this project “has never been within budget” but was three to four 
times more expensive, as was stated in the management interviews. Team Project 
A, hence, has a reported overall very low project efficiency. 
 

Hence, the effectiveness of Project A in 2007 is perceived as high in contrast to its 
efficiency.  
 

6.2.2 Performance of Project B 
Project Effectiveness 
For Project B a very high effectiveness was also reported for 2005, both by the 
managers and team leaders. But for 2007 there was no consensus in the interviews 
on the overall product quality. One manager states: 
 

“We can build less [units]. So now we are clearly missing on performance. 
Well, that is a consequence of the fact that you are living with fixed 
budget.” 

 

But, in contrast to this excerpt, in the other manager interview of that project the 
effectiveness was judged as following: 
 

“I think there are almost no limitations in quality. [...] There are a couple 
of things for which we have a little bit of reduction of quality but it is 
comparable to nothing.” 

 

These different judgments can be due to different perspectives and 
interpretations: higher versus middle management level. The units reduced in 
numbers, however, are working according to the specifications and requirements. 
Based on these subjective measures, there seems to be a perceived moderate 
project performance. 
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Project Efficiency 
Project B had a moderate delay of a few months in 2005 which increased to one 
year in 2007. Because it has a very high budget restriction it hence had to be, was, 
and largely is, within budget, as a project manager emphasizes: 
 

“Budget is critical because we are doing this with subsidies and there is no 
chance we will get additional money. So budget is absolutely critical. [...] 
When we stay within budget, because the subsidies have a fixed time span, 
you have to complete things within that fixed time span.” 

 

But because of an increase in delay from 2005 to 2007 this project was not 
absolutely within budget, as the other manager states:  
 

“You spend more time because you are delayed in time. You have to pay 
longer or you have to spend more time on engineering. So we lose a little 
bit of budget there. But in the construction phase we are exactly in budget.” 
 

6.2.3 Cross-Case Comparison: Project Effectiveness and Efficiency 
Comparing the two points of measurement, for both projects the effectiveness has 
decreased. In 2005 they expected to meet all the specifications and requirements, 
and that there would be no limitations in quality. Hence, for that time they 
reported to be very effective. The project effectiveness in 2007 for Project A was 
perceived as high, almost comparable to 2005, while the one of Project B became 
moderate (see Table 6.1). 

Both MOMT projects were and still are running behind the original schedule. 
Their delay increased within the two years of measurement, even though the 
delays are bigger in Project A than in Project B. The same development was 
reported for the budget, which shows an even bigger difference between the two 
MOMT projects. The close connection of these two efficiency measures has also 
been reported by a manager of Project A: 
 

“The budget at the end was time, dependent on how long we needed. So 
that is almost the same.” 

 

Therefore, time and budget were studied together as project efficiency.  
 
In summary, Project A stayed more effective while Project B is more efficient at 
both points of measurement. The MOMT projects were more effective than 
efficient, highlighting the importance of meeting specifications and requirements 
as high-tech products are developed. Like in a research meeting it has been 
reported: “When the instrument doesn’t work we don’t need to build it!”  

In the following a closer look is taken at the influence of interteam 
problem-solving communication frequency on project effectiveness and 
efficiency, and to what degree the local-level relations – referring to extrateam 
communication – found in Chapter 5 are applicable to the global, project level. 
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Project A Project B  
2005 2007 2005 2007 

Project Effectiveness + + + ± 
Project Efficiency     
  Time    ±41 – ± ± 
  Budget  – – + + 

     

– low    ± moderate    + high     
Table 6.1   Perceived performance of MOMT projects 
 

6.3 Interteam Communication Frequency  Project 
Performance 

The importance of interteam communication for project performance has been 
highlighted in different studies on NPD (e.g., Chiu, 2002; Cooper, 2003; 
Emmanuelides, 1993; Katz and Tushman, 1979; O’Sullivan, 2003; Sosa et al., 
2004; Tushman, 1978b). Since in MOMT projects complex new products are 
developed in a collaboration of many different teams, there is a need for interteam 
problem-solving communication in order to be successful. Because of the project 
complexity – due to the product complexity – communication is challenging, as 
a team leader reports:  
 

“General the project is very big. So sometimes communication, the 
exchange of information seems to be much delayed and not actual. […] 
Sometimes important information is delayed; sometimes they lost some 
little points.” 

 

Such delay or loss of information in the interteam communication on 
problem-solving issues is negative for the performance of MOMT projects – 
effectiveness as well as efficiency. This highlights the importance of information 
exchange according to the complex tasks in order to successfully reduce the high 
uncertainty inherent to the NPD process. This uncertainty stems from the 
non-routine nature of the many different tasks and the high levels of 
interdependence among those tasks, which is increasing the amount of 
information that needs to be processed (Emmanuelides, 1993; Katz and Tushman, 
1979; Shenas and Derakshan, 1994; Tushman, 1979).  

As Tushman (1978b: 627) argues: “for complex tasks, a small amount of 
communication between interdependent areas may not be sufficient to deal with 
the task’s complexity”; rather with increasing task complexity the 
communication inside the project has to increase. 

                                                      
41 The time delay in 2005 is still reasonable for such a complex project, as a team leader argued:  
    “As far as I can see, [the project] is still moving very fast. [...] From my experience with this  
    type of project, [the project] is moving very fast. And it is a very big challenge. So if you divide  
    the size of the challenge with the rate of progress that we are getting there, I think it is very good.” 
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As stated in Chapter 2, distinct information-processing capabilities are required 
for team effectiveness and team efficiency respectively. However, in Chapter 5 a 
statistically significant negative influence of problem-solving communication 
frequency between teams both on effectiveness and efficiency on the local level 
was found. Does this also apply to the global level – the interteam 
problem-solving communication frequency and project performance? 

The importance of appropriate information processing has been reported by a 
project manager: 
 

“You have to look into all the time what are the overall goals of the project 
and see if the communication is going in that direction.” 

 

These ‘overall goals of the project’ named in the quotation can be referred to 
the performance aspects analyzed in the previous section: meeting the product 
specifications and requirements (project effectiveness) and being on time and 
within budget (project efficiency). Based on the Chapter 2 discussion presented 
above, they largely depend on whether the interteam communication is according 
to the respective information-processing need. 

Using the cross-case results of project effectiveness and efficiency, presented in 
Table 6.1, in the following sub-sections the distinct influences of the frequency 
of interteam problem-solving communication on both performance measures for 
the two points of measurement are analyzed for Project A and Project B.  

Quantitative data of the interteam communication frequency is only available 
for 2005, which is studied additionally to team leader and manager interview 
data. As project communication networks are not stable (Tushman, 1978b) the 
discussion of the 2007 performance is exclusively based on project management 
interviews.  

6.3.1 Interteam Communication Frequency  Project Effectiveness 
On a local level, already starting from a low frequency, extrateam communication 
was expected to be negative for effectiveness as teams are then distracted from 
accomplishing their own design tasks. It was assumed that only a certain, 
relatively low extrateam communication frequency with interdependent teams is 
required for teams to be able to meet the product specifications and requirements. 
However, instead of the hypothesized inverted u-shape (hypothesis H4a) a 
statistically significant negative one was found in Chapter 5.  
 
Taking at first a closer look at 2005 global-level relationships, both MOMT 
projects had a comparable, high effectiveness. Project B had a higher interteam 
problem-solving communication frequency than Project A. It was measured by 
the density of the at least weekly communication among all teams: .22 vs. .14. 
With this measure the distribution of the communication within a project is 
shown. It can range from 0 (no weekly communication at all) to 1 (all teams 
communicate at least weekly with each other).  
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Figure 6.1   Network of weekly interteam problem-solving communication of Project A (left) 
versus Project B (right) 

 
In Figure 6.1 the interteam problem-solving communication networks of both 

MOMT projects are shown. The points represent the different teams of the project 
and the lines the weekly communication on problem-solving issues among them. 
The projects’ interteam communication activities can be considered as being 
moderate. Most teams communicate with only a few other teams on a weekly 
basis. The a bit higher communication frequency of project B does not lead to 
different project effectiveness compared to project A, which may be due to its 
smaller size (17 vs. 23 teams). Both projects’ effectiveness is high. 

It does not seem necessary that all teams interact with each other very 
frequently; rather the communication has to take place where it is needed – 
especially among the interdependent teams. Their sub-solutions found for the 
assigned sub-problems have to be combined again into a coherent solution of a 
higher-level design problem and so on – ‘hierarchical recomposition’ – so that the 
complex new product, hence the project, performs well. As a sub-solution that 
resolves a particular sub-problem may create irreconcilable conflicts with other 
sub-problems (Cross, 2000), it must be searched for appropriate assemblies of the 
sub-solutions (Simon, 1996); ensuring internal integrity so that the product 
components fit and work together well (Clark and Fujimoto, 1991). 

The need for interaction of successful product assembly in order to be effective 
was also highlighted by a project manager: 
 

“In large projects the integration is a much more complicated issue than 
people think. It is not just bringing all the pieces together to one location 
and that’s it. It needs much more attention.”  

 

As the different teams’ parts have to be integrated into the entire product – 
meeting the overall specifications and requirements – there needs to be 
communication between all teams, though not very frequently among all of them. 
It is important that all teams can be reached in the interteam interaction, and that 
they are connected. In 2005, there were very few teams not communicating with 
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the other teams on a weekly basis: for Project A two teams and for Project B one 
team (see Figure 6.1). In both projects the interteam problem-solving 
communication frequency has a relatively high connectedness42 (.91 resp. .94), 
which is essential for accomplishing the non-routine tasks where the entire design 
process cannot be pre-planned. 

As Krackhardt (1994: 97) argues: “If the organization has many exceptions that 
require consultation, a set of established communication and advice relations that 
incorporates all actors, at least indirectly, would be essential”. By having a 
moderate communication frequency but also relatively high connectedness 
between teams – allowing for discussion of and help or advice for technical 
problems, and distribution of technical information43 – product specifications and 
requirements can be met. 
 
Studying the influence of interteam problem-solving communication frequency 
on project effectiveness for 2007, the results suggest that very little but also very 
frequent communication is negative. Both projects had a decrease in their 
effectiveness compared to 2005, whereby a bigger decrease was reported for 
project B.  

In Project A the interteam problem-solving communication was not always 
sufficient, as a manager reports:   
 

“We have seen that there was no adequate communication between the 
teams. In certain cases there was an attitude we throw it over the fence and 
the other side has to see what he or she is doing with that.” 

 

When there is too little communication important information for the other 
teams is not transferred, which can have a negative impact on the quality of the 
solutions they find. Without interaction decisions can be taken without knowing 
the influence on other parts the other teams are working on. This then results in 
a lower product quality, hence lower project effectiveness, as the different 
interdependent parts are not working properly together. As Tushman (1978b) 
states, complex tasks require more intense overall interaction to arrive at 
high-quality solutions.  

This can be done, for instance, in consortium meetings where representatives 
from all teams of the MOMT project come together. In project A they have been 
organized two to three times a year. These meetings can be very beneficial, as 
described by a manager of that project: 

                                                      
42 The degree of connectedness shows to what extent each team can reach every other team in the  
    weekly interteam problem-solving communication network of the MOMT project. It can range  
    from 0 (no connection at all) to 1 (all teams are connected). 
43 Cf. the definition of problem-solving communication in Chapter 4 (Section 4.3.2.2). 

FR
EQ

 
 



.                                  Interteam Communication Frequency and Project Effectiveness 

        
121 

 

 

“This is where the whole of the project came together. And that was very 
beneficial in order to make sure that everybody was aware what the 
statuses of the other sub-systems were. I have seen that within these 
meetings people were mostly very honest in showing what the problems 
were and how to solve this. And I think that was very good to ensure within 
the whole of the consortium that there came something like trust in each 
other, so that they are not trying to hide or cover up their problems and 
mistakes. That was also an opportunity that other people who had 
experience in building [parts], for example, could say ‘Well, I have 
encountered that problem as well and we solved it in this and this way’.” 

 

However, a very high interteam communication can also be negative for project 
effectiveness. In Project B “the more critical communications are on weekly 
basis, even the least frequent formal communication lines are on a monthly 
basis”, as a manager of that project has reported. With this very frequent 
communication teams may get distracted from accomplishing their assigned 
sub-tasks and may be overtaken by the other teams’ requirements (Hoegl and 
Weinkauf, 2005). They are then not able to fully concentrate on meeting the 
product specifications and requirements in the execution of their assigned tasks 
of the overall task. As a result, the sub-solutions found might not be combined 
into a coherent solution with the other teams’ sub-solutions, leading to lower 
project effectiveness. Compared to Project A, the relatively high communication 
frequency can be a reason for the higher reduction in the project’s effectiveness 
from 2005 to 2007. But there is no conclusive evidence in the qualitative data.  
 

Based on the above discussion, low but also very frequent communication 
between teams appears negative for a MOMT project to be effective, while a 
moderate frequency has a positive influence. Hence, there is an inversely u-shaped 
relationship of interteam communication frequency with project effectiveness.   

In contrast to the local level, there most likely needs to be a certain 
problem-solving communication frequency between all teams of the MOMT 
project. Although every team has its own area of responsibility they have to 
integrate with other teams and coordinate their workflow, as they are providing 
the different parts of the overall new product (Kazanjian et al., 2000; Kim and 
Wilemon, 2003; Lawrence and Lorsch, 1967). 

Additionally, as in MOMT projects, diverse expertise is required for 
developing the many different parts of a complex new product – assigned to the 
different teams (Hoegl et al., 2004) – and interteam communication in the 
problem-solving process is needed. As a team leader of the studied MOMT 
projects reveals: 
 

“There is a sort of, I would say, specialization that makes one needs the 
other ones to build the whole [product].” 

 

Complex project tasks, hence, cannot be solved in isolation but within a web of 
interdependencies with a number of other teams (Kazanjian et al., 2000). 
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6.3.2 Interteam Communication Frequency  Project Efficiency 
On a local level, it was hypothesized (see discussion for H4b in chapter 2) and 
found on a statistically significant level (in Chapter 5) that frequent extrateam 
communication negatively influences efficiency. This highlights the time- and 
budget-consuming nature of communication, when teams are overloaded with 
information they have to process.  
 
However, on a global level such linear negative influence does not appear to 
apply. At both times of measurement Project B was more efficient than project 
A although it had a more frequent, still moderate interteam problem-solving 
communication on a weekly basis.  

In 2005, within the denser communication network of Project B – density of .22 
vs. .14 in Project A – important information, for instance, on potential changes44 
can be transferred faster to the different teams that also might be affected. It has 
to be timely transferred between the different teams to reduce the risk of redesign, 
which otherwise will exceed schedule and budget.  

As Mihm and colleagues (2003) state, immediate communication on design 
updates – preventing decisions based on obsolete information from causing 
design oscillations – should only take place among a few key interdependencies 
of teams. But in MOMT projects where complex new products are developed 
problem-solving communication between all teams is required because not all 
interdependencies can be foreseen, as described by a manager:  
 

“When you come to the point that people make change then there may be 
an interdependency that nobody has ever thought about.” 

 

This means all teams need to be reached in the frequent problem-solving 
communication between the different teams of the MOMT project. Taking a look 
at Figure 6.1 in the previous section, in project B only one team is isolated, while 
in Project A two teams are isolated. These teams receive important information 
much later than the other teams of the MOMT project, which leads to lower 
efficiency. 

Hence, it is important to rely on lateral communications to flexibly adapt to 
changing conditions and unforeseen requirements for action (Emmanuelides, 
1993). As Shrader and colleagues (1989) argue, in a high-tech, organic 
organization faced with a dynamic and unpredictable environment a high density 
– high communication frequency – is required to facilitate quick 
cross-fertilization of innovative ideas.  

                                                      
44 As stated in Chapter 2, because of the uncertainty inherent to the development process the  
    organization’s (project’s) ability to preplan and allocate needed resources ahead is limited  
    (Emmanuelides, 1993), hence changes are likely. 
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Frequent problem-solving communication is especially important between 
interdependent teams. However, in both MOMT projects it did not always take 
place, as reported by team leaders in the interviews: 
 

“We never talked to them [i.e., teams]. We are dependent on them. In the 
beginning of the project there was a setup of requirements and we did not 
have direct contact with these guys. […] That went from here to there and 
here.”  

 

“We are functionally dependent, technically dependent on the operation of 
parts of the instrument. But it doesn’t mean that we have relationships to 
these teams because some of the interfaces have been defined very early.”  

 

Such inadequate communication is very time-consuming as the information 
flow takes more time and/or does not reach the teams that need to know. This then 
requires rework – thereby delaying the whole project and exceeding the budget 
– when low-quality solutions were found because important information was 
missing. Therefore, both projects were running behind schedule in 2005. Their 
delay increased until 2007, even though Project B largely was within budget. 
 

This increase in delay measured for 2007 is due to communication shortcomings, 
as reported by the managers of both MOMT projects. The following quotation 
exemplarily shows the negative influence on project efficiency: 
 

“If they don’t communicate, the cases were that there was a lack of 
communication [...], there you see there is confusion, misconceptions, and 
this always leads to delays and sub-optimal situations. [...] It can lead to 
delays and this can be quite significant. Something you have to repeat or 
another iteration, something to be changed.”  

 

In contrast to project effectiveness, although Project B has a higher interteam 
communication frequency its efficiency is better than the one of Project A. 
However, because of the above-described resource-consuming nature of 
communication between teams, this communication should not be too frequent. 
This balance of communicating enough but not too much is reflected by the 
statements of the two managers of Project B. One of the managers from the 
project says: 
 

“Keeping everybody updated is a challenge because it is a lot happening 
there in the fields.”  

 

while the other one specifies: 
 

“In principle all information is open, but please define your scope.”  
 

The interteam problem-solving communication thus, on the one hand, should 
be open to handle the uncertainty in the NPD process but, on the other hand, not 
too much as to overload teams with information they do not require.  
 

As with project effectiveness there is a more positive influence of the 
communication frequency between teams (global level) on efficiency than on the 
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local level. Additionally, for a project to be efficient, the interteam 
communication frequency needs to be higher than for project effectiveness – but 
not too high – due to the high need of timely information exchange in the 
uncertain NPD process. As Hoegl and colleagues (2004: 42) emphasize, 
interaction among teams “should be focused on the exchange of indispensable 
information (radically changing outputs, schedules) rather than creative 
discussions”. This means there is a more positive tendency in the inversely 
u-shaped influence of interteam problem-solving communication frequency on 
project efficiency. 
 
 
In summary, although interteam problem-solving communication is time- and 
budget-consuming, when it is well-structured – i.e., moderate communication 
frequency – it can help the project to meet product requirements but also the 
schedule and budget as then no rework is required. This was also reported by a 
manager of Project B: 
 

“I think if you have an interteam communication, whether the team is 
within the scope of the project or without the scope of the project, it will 
cost you time. I mean you have to invest time in communication. […] At 
first you have to keep the others informed before you can take another step. 
So it will cost you time. But since there is a lot of synergy also to be taken, 
so most of the times, I think, it will save you time and money in respect to 
your project like specifications, time and budget.”  

 

This means, for both project effectiveness and efficiency, there is an indication 
of inversely u-shaped influence of interteam problem-solving communication 
frequency. The higher importance of more frequent communication between 
teams for project performance compared to team performance can be explained 
by the need on the global level for the entire product to be jointly developed. As 
all teams of a MOMT projects in collaboration develop a part of the new product 
they need to interact to a certain degree so that the different parts can be 
assembled into a well-functioning product on time and within budget.  

On the local level for team effectiveness, in contrast, the teams can work almost 
independently on their assigned tasks. In order to perform well they do not need 
frequent communication with the other teams of the project. Rather, extrateam 
problem-solving communication frequency has a statistically significant negative 
influence on both team effectiveness and efficiency. 
 
Because of the apparently inverted u-shaped relationships on the global level, 
there needs to be a restriction but also an organization of interteam 
problem-solving communication frequency according to the requirements in the 
complex NPD process. Similarly to the discussion on the local level, this can be 
achieved by a systematic design approach, as addressed in the next section. 
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6.4 Task Decomposition  Interteam Communication 
Frequency 

Because in this chapter the focus is on interteam problem-solving communication 
frequency, here only task decomposition as a systematic design approach is 
addressed. As already described in Chapter 3, complex design tasks are broken 
down into smaller sub-tasks that are assigned to the teams in different 
sub-systems. Between these teams’ sub-tasks different degrees of 
interdependencies exist, defining the need for problem-solving communication. 
For the local level, the positive influence on extrateam communication frequency 
(H10) hypothesized in the third chapter has been found on a statistically 
significant level in Chapter 5. The more teams are interdependent, the higher their 
extrateam communication frequency.  
 
As operationalized in Chapter 4, there can be different degrees of task 
interdependencies among the teams of a MOMT project: none, direct 
(dependent), and mutual (interdependent). For example, the design structure 
matrix (DSM) (Steward, 1981), presented in Figure 6.2, gives a representation of 
these relationships among the different tasks of teams in order to optimize the 
communication and workflow (Eppinger et al., 1994). The dependence of the 
tasks in the rows on the tasks in the columns is shown. 

The DSM dependence graph allows differentiation of dependent task groups 
from interdependent – mutually or reciprocally dependent (Thompson, 1967) – 
task groups (Austin et al., 2002; Eppinger et al., 1994). Dependent task groups 
can work sequentially (e.g., task 3 is dependent on the input from task 2), whereas 
interdependent tasks must be processed simultaneously. They require 
information transfer for iteration and/or negotiation (e.g., tasks 4 and 5 need each 
others’ output). This means the greater the degree of task interdependence, the 
greater the problem-solving demand and information-processing requirements 
between the interdependent units (March and Simon, 1958; Thompson, 1967).  
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Task 1 –         
Task 2  –        
Task 3  X –       
Task 4   X – X     
Task 5  X X X – X    
Task 6 X  X  X – X   
Task 7   X X  X – X X
Task 8  X    X X – X
Task 9   X X X X X X – 

        Figure 6.2   Design structure matrix (adopted from Oosterman, 2001: 54) 
 

 

FR
EQ

 

Independent 
Dependent 
 
Interdependent 



Chapter 6: A Managers’ Perspective on Project Performance…                           . 

 

 126 

The objective is to create groups of highly interdependent teams and to minimize 
the interaction between them (Batallas and Yassine, 2006). Due to this clustering, 
they are much more tightly coupled internally than they are externally, 
standardizing the interaction between them (O’Sullivan, 2003). 

This grouping of highly interdependent tasks of different teams into 
sub-systems influences the need for interteam problem-solving communication. 
As O’Sullivan (2003: 97) states: “This clustering and standardizing organizes the 
flows of informational and material inputs and outputs to be relatively intense 
within each subsystem, and significantly limits the need for extensive flows (i.e., 
communication between subsystem design teams)”. Between the sub-groups the 
communication frequency is much lower, since most coordination and 
knowledge generation occurs within the sub-groups (cf. Leenders et al., 2007). 

Hence, the overall interteam problem-solving communication frequency is 
reduced; instead, there is a segmentation of that network. That means the 
communication network ‘falls apart’ into different sub-groups with strong bonds 
internally that have weak connections to the other sub-groups (Kratzer, 2001).  

 

Studying the quantitative data available for the two MOMT projects for 2005, 
there is a positive influence of the degree of interteam task interdependence on 
the interteam problem-solving communication frequency. Project B has a higher 
degree of task interdependence (1.0) than Project A (.61) – measured on a scale 
from 0 (no interdependence at all) to 2 (all teams are mutually interdependent) – 
and also a higher overall communication frequency (.22 versus .14). 

Both projects were basically decomposed into sub-systems of one hierarchical 
level. In Figures 6.3 and 6.4 the sub-systems are represented by distinct shapes of 
the teams’ nodes, indicating which teams belong to the same sub-system. 
Sub-systems within a sub-system only exist within Project A – ‘nested hierarchy’ 
(Kazanjian et al., 2000). Within sub-system A there are eleven teams that form 
three sub-subsystems: A1, A2, and A3 represented by ▼, ▲, and ∆. With this 
task decomposition, the required problem-solving communication frequency 
with the other (sub-)subsystems’ teams still takes place, although to a lower 
degree than within the (sub-)subsystem. Both levels of hierarchy were analyzed 
to test the influence of task decomposition on the segmentation of that at least 
weekly interteam communication in the MOMT project. 

In Project A there is a higher segmentation into sub-groups. The network 
segmentation was measured in UCINET as a set of teams or cliques that are 
connected by a path length of 2 or less (Bron and Kerbosch, 1973). In Project A 
nine cliques and in Project B four cliques could be found. They can largely be 
related to the different sub-systems created by task decomposition, defined in the 
DSM. Based on these different sub-systems, in each MOMT project the 
problem-solving communication that teams have with the other teams within 
their sub-system and for the teams of all the other sub-systems was calculated, 
getting two samples of internal and external interteam communication frequency. 
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Figure 6.3   Network of at least weekly interteam problem-solving communication frequency 

within and among sub-systems in Project A 
 

    
 
 
Figure 6.4   Network of at least weekly interteam problem-solving communication frequency 

within and among sub-systems in Project B 

▼▲ ∆ Sub-system A (▼Sub-subsystem A1  ▲Sub-subsystem A2   ∆ Sub-subsystem A3) 
■Sub-system B  □Sub-system C  ♦Sub-system D  ○Sub-system E  ●Sub-system F 
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Executing a paired-samples t-test, for both projects it was found that within the 
sub-systems there is a statistically significant higher interteam problem-solving 
communication frequency than between the sub-systems (Project A45: means of 
.40 vs. .08, t = 3.84, p = .001; Project B: means of .44 vs. .18, t = 2.99, p = .010). 
 
Hence, decomposing tasks to a certain degree leads to a relatively low to 
moderate interteam problem-solving communication frequency. This 
relationship is also found for 2007 when analyzing the project management 
interviews. In both MOMT projects the task decomposition has an influence on 
the communication between the teams, as the following example of Project A 
shows: 
 

“The communication between the sub-systems was generally not 
specifically encouraged. […] Sometimes this happened and this mainly 
came up within consortium meetings. But it was generally felt, well, every 
sub-system has enough to do, so why we should encourage between the 
sub-systems more than there was already?” 

 

Thereby the projects’ communication networks are segmented because teams 
have an at least weekly interaction more within their sub-system than across the 
sub-systems, as the same project manager further states: 
 

“The interaction between the sub-systems was sufficient but not 
exceptionally high. But when you are talking about teams, especially 
within a sub-system you see that the interaction can be quite high.” 

 

In Project B there is more frequent interteam problem-solving communication, 
which is supported by the (higher) management, also by organizing meetings to 
manage the information flow according to the DSM, as described by a manager 
of this project: 
 

“There is a lot of communication needed but also happening. So it is 
actually promoted as well. I mean if there is a team that designs something 
and there is another team that implements it, they really need to 
communicate because if they don’t you redo work enormously.” 

 
Thus, as on the local level, the degree of task interdependencies between teams in 
MOMT projects seems to have a positive influence on the communication 
frequency. The higher the remaining interteam task interdependence, the higher 
the interteam problem-solving communication.  
 

                                                      
45 This also applies when including the sub-subsystems (i.e., A1, A2, and A3) in the calculation,  
    that within this lower level of hierarchy the interteam problem-solving communication  
    frequency is statistically significantly higher than between these sub-subsystems and the other  
    sub-systems of the higher level of hierarchy (i.e., sub-systems B through F) (means .47 vs. .09,  
    t = 4.30, p = .000). 
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6.5 Summary 
In this chapter the relations of the conceptual model were studied in a cast study 
on the global level – that is the direct influence of interteam problem-solving 
communication frequency on MOMT effectiveness and efficiency, and the 
dependence of that communication frequency on the degree of interteam task 
interdependence. The findings of the global level are shown in Figure 6.5. To 
answer the third main research question, they were compared against the 
local-level results on the extrateam influences on team performance presented in 
Chapter 5 to find out whether there are any similarities. 

On the local level there is a generally negative influence of the communication 
between teams on effectiveness as well as efficiency (H4a and H4b). The 
extrateam communication is positively influenced by the degree of task 
interdependence – defined by the task decomposition (H10). 

The relationships of communication and performance could not be supported 
on the global level. There seems to be a more positive influence of interteam 
problem-solving communication frequency on effectiveness and efficiency. The 
project manager statements, quantitative analysis and literature review suggest an 
inversely u-shaped influence on both project performance measures, which is 
likely to be more positive for project efficiency. This is consistent with the 
discussion in Chapter 2 on distinct information-processing requirements of 
different performance dimensions. 

Preliminary support is found for the positive influence of the degree of task 
interdependence on communication frequency. Thus, it appears that the higher 
the task interdependence between teams the more they communicate on the local 
as well as global level. 

In the next and final chapter on conclusions, the theoretical as well as practical 
implications of the results of this chapter and of Chapter 5 are addressed. 

 

 
        Figure 6.5   Refined conceptual model for project performance (global-level relations) 
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